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Examining the Effects of Healthcare Technology on 
Operational Cost 
   
 
 
ABSTRACT   
The cost of healthcare in the United States is rising at a rate much above the inflation rate.  Healthcare providers, 
businesspeople, politicians, consumers, and other stakeholders are all looking for ways to at least slow the rise of healthcare 
cost and, preferably, actually reduce it. Organizations in other industries have used information technology (IT) to help 
reduce the cost of their operations.  The stakeholders in the healthcare industry have taken note of the effects of IT in the 
organizations in other industries and have advocated a move to more IT investment in the healthcare industry.  This study 
examines some early IT investments by single hospital systems to determine if integrated IT applications help reduce cost 
relative to other hospitals that have not made such investments.  The findings from this study are encouraging as IT seems to 
reduce total operational costs in adopting hospitals. 
Keywords   
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INTRODUCTION 
The healthcare industry today is information-intensive (Amarasingham et al., 2007; J. S. Ash et al., 2007; Kossman, 2008).  
The patient medical record (PMR) is a document and repository of pertinent information for treatment and care of the patient.  
The PMR also includes documentation of clinical treatment, plans and observations (Embi et al., 2004a).  The PMR is 
frequently updated with treatment history and clinical experiences as a written documentation that can provide information 
for the course of treatments and decision support for clinicians in treating medical patient.   
The conventional paper-based PMR has been in existence for several centuries.  The paper-based PMR began as a personal 
clinical notebook containing pertinent details to remind healthcare providers of the care experiences of an individual patient.  
These notebooks would frequently be utilized for dialogue with colleagues and were without bureaucratic input.   
The paper-based PMR, however, has many limitations.  These PMRs are frequently wrought with inefficiencies such as 
illegible handwriting, missing information, as well as unorganized and inaccessible documentation which may cause 
difficulty in assuring quality of care and an increase in cost (Bates & Gawande, 2003, Tsai 2008).  The record can frequently 
become bulky or multi-volumed over time which may cause important information to be over-looked (Roukeman, 2006).  
These barriers could lead to encumbered quality of care that increase costs in a myriad of ways. 
The problems that have been associated with paper-based PMRs have led practitioners and researchers to investigate moving 
these paper-based records to computer-based records (Kossman, 2008; Tsai 2008).  In many other industries, information 
technology (IT) has been shown to be associated with positive outcomes in many of the organizations in those industries 
(Barua & Mukhopadhyay, 2000; Brynjolfsson & Hitt 1996).  IT has been associated with greater efficiency and lower costs 
(T.A. Byrd et al., 2006), with more timely outcomes and greater quality (Banker et al., 2006), with greater productivity 
(Brandyberry et al., 1999; Brynjolfsson & Hitt, 1996), with better decision-making (T. Mukhopadhyay & Cooper, 1992), and 
better coordination and communication (Rai et al., 2006) in many industries outside of healthcare.  These seemingly positive 
effects of IT in these other industries have bolstered expectations that IT might have some of these effects in the healthcare 
industry (Tsai, 2008).   
The problem with seeking to find an answer to this question is that the implementation of clinical IT in the healthcare 
industry has lagged behind other industries (Menachemi et al., 2007).  Therefore, the majority of the studies that have been 
reported have been case studies typically in academic hospital settings (Kausal et al. 2006).   Many of these case studies have 
reported a positive impact from IT in reducing errors, improving quality of care, reducing cost, and increasing return on 
investment; in some reports, the results have been mixed (Amarasingham et al. 2007).  There is a problem with generalizing 
these results because the settings of the studies were mainly academic hospital settings with the IT systems developed in-
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house.  Most hospitals are outside of this type of environment and use commercial clinical IT systems, not systems that are 
developed in-house. 
There are only few large scale empirical studies examining the association of IT with firm performance measures in the 
healthcare industry.  The two that have been reported seem to support the notion that clinical IT does have favorable 
relationships with some performance variables like return on investment (Menachemi et al. 2007).  Large scale studies in this 
area examining the relationships between IT and hospital performance variables in a large number of hospitals will be 
beneficial in determining the value of IT in healthcare.  This allows for the findings to be more applicable to hospital settings 
in general.  More large scale studies are needed to validate the propositions from the case studies about the effects of clinical 
IT.  This study uses large scale analysis to investigate the relationships between the IT and operational cost in a large number 
of hospitals.  Since there are very few such studies reported in the literature, this study should contribute to the overall 
question of whether or not IT has positive associations with performance variables such as cost in hospitals. 
Healthcare Technology 
The most popular emerging clinical IT in the healthcare industry is the electronic medical record (EMR), an electronic and 
expanded version of the paper-based PMR.  EMRs in one form or another have been in existence for more than twenty years.  
EMRs are defined as “application environment that is composed of the clinical data repository, clinical decision support, 
controlled medical vocabulary, order entry, computerized practitioner order entry (CPOE), and clinical documentation 
applications” (HIMSS Analytics, 2009).  EMRs are computer systems in the category of enterprise systems; these include 
enterprise resource planning (ERP) systems, customer relationship management (CRM) systems, and supply chain 
management (SCM) systems that typically span more than one department, or even across several organizations.  At the 
highest level, an enterprise system like an EMR electronically integrates most of the departments of an organization and may 
stretch out to encompass other organizations (Markus & Tanis, 1999).  Personnel in these various departments share a 
common, centralized database where the primary data to be shared are stored.  In an EMR, the information that is shared 
across departments consists primarily of information about the patients and their medical care in the healthcare organization.       
Another healthcare IT application that also spans across function is the electronic medical administration record (eMAR).  An 
eMAR is “an electronic record keeping system that documents every drug taken by a patient during a hospital stay.  This 
application supports the five rights of medication administration (right patient, right medication, right dose, right time, and 
the right route of administration) by utilizing bar coding functionality with pharmacy medication dispensing and nursing 
medication services.  This functionality requires tightly coupled data to flow between CPOE, pharmacy, automated 
dispensing machines, robotic devices, and nursing medication administration applications” (HIMSS Analytics, 2009).   
Both of these healthcare IT applications span many different functions in hospitals when all of the capabilities of these 
systems are implemented.  In fact, these are the two most prominent integrated IT applications used for clinical healthcare.  
Most other clinical IT in hospitals are standalone applications that must be integrated through these two technologies. 
The healthcare industry has not fully embraced EMRs and eMARs as other industries have embraced integrated systems like 
enterprise resource planning (ERP).   A fully functionally integrated EMR or eMAR  is used in only  4-15 percent of 
hospitals  in the U. S. (Ilie, 1007).  Technology systems in hospitals have been utilized more in handling billing and 
administrative issues than in clinical support.  However, this has started to change.  Although fully functionally integrated 
EMRs or eMARs are in less than 15 percent of hospitals, many others have implemented EMRs or eMARs using limited 
features or across a limited number of departments, and sometimes just one department.   
Cost of Healthcare 
 
One of the most significant challenges has been increasing the quality of healthcare in a cost efficient way.  Unfortunately, 
the cost of healthcare in the United States has been accelerating in recent years (Menachemi et al., 2007).  In fact, the cost of 
healthcare is becoming so ominous that it leaves an increasing number of patients exposed to financial devastation because of 
inadequate or no insurance coverage (Cucciare & O'Donohue, 2006).  Practitioners and researchers are searching for methods 
to reduce the growth of healthcare costs.  Clinical IT has been cited as one of the methods that might help reduce overall 
healthcare costs (Chaudhry et al., 2006).   
 
This has been especially true of clinical IT that helps link various functions together electronically.  Previous studies in other 
industries indicate that the greatest value come from IT when it is used to integrate various functions and help the workers in 
those functions share information seamlessly.  Integrated IT applications like EMR and eMAR helps clinical decision makers 
share patient information seamlessly across the functions.  This is expected to provide several benefits including increasing 
the quality of care while decreasing the operational cost of care.  For example, information in an EMR that is shared by 
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nurses on the wards and pharmacists in the pharmacy can help both better serve the patient and reduce cost.  Both groups are 
seeing the same information on the drugs the patients receive reducing the possibility of mistakes.  The patient is served with 
better care and is likely to recover quicker than in other situations without such a shared system.  This means that the patient 
is discharged sooner thus making room for new patients. 
 
This study examines the effects of EMRs and eMARs on operational cost in single hospital systems.  The research question is 
“Does the implementation of EMRs and eMARs reduce the operational cost in hospitals when adjusting for the size of the 
hospitals?”   
 
Methodology   
 
This study uses 1485 single hospitals from the HIMSS Analytics database.  HIMSS Analytics is a company that delivers high 
quality data about IT in healthcare organizations such as hospitals and nursing homes.  The database from HIMSS Analytics 
holds IT data for most of the hospitals in the United States.  HIMSS Analytics collects healthcare organization relating to IT 
processes and environments, products, IS department composition and costs, IS department management metrics, and 
healthcare delivery trends.  The company uses mailed survey instrument followed up with telephone calls.  The data is of 
extreme high quality and many companies in the healthcare industry pay thousands of dollars to access the database. 
 
To complete the study, 1485 single hospitals were identified in the HIMSS Analytics database.  Information about whether 
these companies had implemented EMRs and eMARs was extracted from the database along with information about the total 
operational costs for the recent completed fiscal year and the number of beds in the hospitals to denote the size of the 
hospitals. 
 
This information was assembled in a file to be analyzed.  The healthcare IT variable was constructed in the following way.  
For hospitals that did not have either EMR or eMAR, the variable was given a zero value.  For hospitals with either an EMR 
or an eMAR but not both, the variable was given a value of 1.  For hospitals with both an EMR and eMAR, the value of the 
IT variable is two.  Therefore, there are three groups of hospitals according to the healthcare IT variable.  This IT variable 
gives an indication of the integration of IT among the functions in the hospitals.  The empirical data set was completed by 
adding the total operational cost and the number of beds for each hospital to the file.   
 
Regression was used to empirically test the relationships between the variables.  The regression model is given below: 
 
y = bo + b1x1 + b2x2 
 
where y = total operational cost ; x1 = healthcare IT variable; x2 = size of the hospital by number of beds. 
 
The results of the analysis are given in the Table 1 below.  The results indicate a significant relationship between healthcare 
IT and total operational cost.  There is also a relationship between size and total operational cost.  Size was used as a control 
in this study it is possible that larger hospitals implemented technology and attempted to control costs as well.  Including size 
as a control would allow for any contribution from IT beyond any association with size to be seen if there is a direct 
relationship between IT and operational cost.    
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Source Type III Sum of 
Squares 
 
df 
 
Mean Square 
 
F 
 
Sig. 
Corrected Model 
Intercept (bo) 
X1  (IT variable) 
X2  (Size by Beds) 
Error 
Total 
Corrected Total 
5.099E19 
3.355E19 
1.789E17 
3.913E19 
3.276E18 
7.312E19 
5.427E19 
708 
1 
2 
433 
776 
1485 
1484 
7.202E16 
3.355E19 
8.943E16 
9.036E16 
4.221E15 
 
17.062 
7946.926 
21.186 
21.406 
.000 
.000 
.000 
.000 
 
R2 = .86 
Table 1:  Results of the Regression 
 
Discussion 
 
Healthcare costs continue to rise in this country.  Healthcare providers, politicians, and businesspeople are all searching for 
ways to reduce the rising cost of healthcare and bring them back into line with other expenses.  The rise in healthcare cost has 
exceeded inflation year after year for the past two decades.  From the results of this study, it seems like the promise of 
integrated IT in healthcare organizations to reduce cost is real.  The results from the empirical analysis give strong evidence 
that hospitals implementing integrated IT such as EMRs and EMARs had lower costs than other hospitals after accounting 
for the size of the hospital.  The analysis is significant at the p < .0001 as indicated in the table.  Much of the variance 
explained comes from the control variable (Size by Beds).  However, it is also evident from the analysis that the IT variable 
also explains some variance in the R2 value in the analysis.   
 
Former President Bush and current President Obama have offered incentives for healthcare providers to integrated using 
healthcare IT such as EMRs.  President Bush established a governmental office in 2004 and President Obama further 
solidified that office in the recently passed Stimulus Recovery Plan passed by Congress and signed by the current President.  
If the results from the study are any indication, there is considerable potential for this integrated IT initiative by these 
Presidents to at least reduce the rise of healthcare costs to put it in line with other costs.  In fact, one could venture that with 
best practices, the cost of healthcare could actually begin to fall.   
 
Hospitals are in the very early stages of becoming fully integrated with IT.  Only a very small percentage of the hospitals in 
the country have fully functional integrated IT across the majority of their functional units.  At the time of this study, about 
half of the hospitals in the sample, 724 of the hospitals, did not have either EMR or eMAR at any stage of development.  
Another 418 hospitals had only EMR or eMAR, but not both, at some stage of development.  Only 343 of the hospitals in the 
sample had both EMR and eMAR at some stage of development.  One would assume that the hospitals with both types of 
technology would be advancing toward becoming fully integrated healthcare institutions over the next three to five years.     
 
Therefore, the conclusion of this study is that there is a large potential to reduce healthcare cost with IT.  Hospitals, and 
presumably other healthcare institutions, are at a very early stage of IT implementation.  Yet, still at this early stage, benefits 
from integrated IT seem to be evident.  The authors would encourage our healthcare institutions to continue, or even 
accelerate, their investments in IT resources.  The evidence for such a viewpoint are strong in the result from this study. 
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